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[57] ABSTRACT

A device for preventing a belt from being pulled from a
retractor comprises a clamp holder and a base member
having closely spaced surfaces defining a gap through
which the belt passes and from which the belt runs off
forwardly at an angle away from the base member. The
holder receives a clamp which has a gripping surface
protruding slightly from the holder surface and, in part,
defining the gap. The holder is pivoted on the base
member, and the clamp and holder are spring-loaded
about the pivot axis in a direction which holds the
clamp out of engagement with the belt. An abrupt force
tending to pull the velt abruptly forward through the
gap forces the holder to pivot or rock rearwardly, thus
engaging the gripping surface of the clamp with the
belt. Forwardly oblique, transverse wedging surfaces
on the clamp and clamp holder wedge the clamp tightly
against the belt and prevent it from being pulled for-
ward.

1 Claim, 7 Drawing Figures
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DEVICE FOR PREVENTING A BELT FROM
~ BEING PULLED FROM A RETRACTOR

'BACKGROUND OF THE INVENTION

- This invention relates to a device for preventing a
belt from being pulled from a retractor, such as an in-
board retractor at the center of a car in a passive vehicle
occupant restraint system, after emergency locking of
the belt at the time of collision of the car. |

A. conventional belt retractor commonly used in a
vehicle occupant restraint system has an emergency
locking machanism which prevents the belt from being
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pulled out upon the deceleration or acceleration of the

car at the time of collision. This type of retractor, which

is often called a lock retractor, usually operates by auto-
matically preventing the belt reel of the retractor from
rotating. However, when a strong pull-out force acts on
the belt, elongation of the belt itself or looseness in the
~belt loops wound on the retractor reel, or both, can
allow considerable slackening of the belt even though
the lock mechanism, as intended, does prevent the reel
from unrolling. - = |
- Since this problem of slackening of the belt has been
found to be substantial with many known systems, vari-
ous proposals for solving it have been made. According
to one proposed solution, the belt is led out of the re-
- tractor via a roller which ims prevented from rotating
'when a reel engages a lock bar so that when a large
force is applied to the seat belt, a friction between the
seat beit and the roller minimizes further pulling out of
the belt. Although the simple construction of this de-
vice is an advantage, it involves the problem of weaken-
ing of the seat belt because the belt is subject to abrasion

- and wear from moving along the roller. Since substan-
tially the same portion of the seat belt tends to be
brought under friction contact with the roller in normal

- use, the service life of the seat belt itself is reduced.

- The present invention provides a novel device which
solves the above-mentioned problems of previously
known devices very effectively. In particular, a device,
according to the present invention, comprises a clamp
holder and a base member having closely spaced sur-
faces defining a narrow gap through which the belt
passes and from which the belt runs off forwardly at an
angle generally away from the base member. The clamp
member carries a clamp having a belt gripping surface
which is generally contiguous to but protrudes slightly
from the surface of the clamp holder and defines part of
the belt receiving gap. There are generally matching
wedge surfaces on the clamp holder and clamp which
are oriented forwardly obliquely and transversely to the
belt-receiving gap and are adapted selectively to wedge
the clamp into engagement with the belt upon an abrupt
movement of the belt forwardly through the gap. The
clamp holder is pivoted about an axis that is transverse
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belt, whereupon the clamp is pulled forward and is
wedged toward the surface of the base and grips the belt
against further forward movement.

One advantage of the device is that under normal
movements of the belt as it is pulled out and retracted
by the occupant or by some mechanism forming part of
a passive restraint system, the belt moves easily over a
smooth surface and is subject to little abrasion and wear.
When the device operates in ar éniérgency situation, on
the other hand, the amount of surface area of the belt
clamped between the clamp and the base surface is
relatively large, thus affording effective restraint with a
minimum of risk of causing the belt to break. Devices
which grip a belt along a narrow band present a greater
risk of belt breakage. Inasmuch as the device is entirely
self-contained, it can easily be used in connection with a
conventional retractor without any modification of the
retractor. On the other hand, the device can readily be
built into a retractor.

For a better understanding of the invention, reference
may be made to the following description of an exem-
plary embodiment, taken in conjunction with the fig-
ures of the accompanying drawings. |

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a pictorial view, in generally schematic
form, of a passive vehicle occupant restraint system in
which an embodiment of the invention is used;

FIG. 2 is a side elevational view of the embodiment:

FIG. 3 1s a top view of the embodiment:

FIG. 4 is a side view in cross section of the embodi-
ment showing the normal condition of the mechanism,
1.e., the positions of the components in other than an
emergency locking condition;

FIG. S shows the beginning of a locking action of the
embodiment, the view being a side cross-sectional view:

FIG. 6 is a side cross-sectional view showing the
position of the components at a later stage in the se-
quence of operation; and

FI1G. 7 shows the fully locked condition of the mech-
anism, also by way of a side cross-sectional view.

DESCRIPTION OF AN EXEMPLARY
EMBODIMENT

FIG. 1 shows, as an example of the use of the present

- invention, a passive vehicle occupant restraint belt sys-

>0

35

to the direction of movement of the belt, spaced from

the gap and located between the forward end of the gap
and the rearward end of the gripping surface of the
clamp. The clamp and clamp holder are resiliently
urged about the pivot axis in the direction tending to
move the nose portion of the clamp holder toward the
surface of the base member and hold the clamp away
from the belt. L

- Upon an abrupt fdrcc exerted on the nose portion of 65

the clamp holder when the belt is pulled sharply, the
clamp holder pivots in opposition to the spring force
such that the clamp is moved into engagement with the

tem. The system includes a continuous belt 8 which is
fixed at one end to the upper rear portion of the inside
of a vehicle door 2 by means of a buckle 3. The belt 8
leads from the buckle 3 through a ring 7 which is at-
tached to the end of a retractor belt 6, leads from the
ring through a transfer quide 12 which is suitably ar-
ranged and operated to be moved generally diagonally
along the door from a location near an anchor 11 at the
lower rear corner of the door up to a position near the
upper front corner of the door panel (below the win-
dow), as shown in FIG. 1. Mechanisms for moving a
transfer guide along a door are known in the art and
need not be described here. The belt 8 leads from the
guide 12 to the anchor 11.

The retractor or control belt 6 is connected to an

emergency locking retractor 5§ mounted on the rear

portion of the inboard side of the passenger seat 4 or
attached to the floor near that location. The retractor $
allows the control belt 6 to be pulled out into the posi-
tion shown in FIG. 1 when the door is opened, and in
that position the restraint belt 8 is positioned relatively
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close to the inside surface of:the door, thus-allowing:a
passenger readily and-easily to. enter:or leave the vehi-
cle without being obstructed by the belt. When the door
is closed, the retractor 5-draws. in the retractor-belt 6,
thus moving the ring 7. into a-position near the inboard
- side of the seat 4. Meanwhile the mechanism.associated
with the guide 12 moves the guide back to a position
close to the anchor 11. Thus, when the door is. closed,
. the passenger is restrained by a. shoulder belt portlon 10
and a lap belt portion 9 of the restraint belt 8, the ring 7
representing a point, or zone of demarcation. between
the lap belt and seat belt portions. A device.embodying
the present.invention, which is designated generally by
_the reference numeral 13, is mounted on the inboard
side of the vehicle seat 4 in a.position close to-the retrac-
tor 5.
 An exernplary embodnnent of the devroe 13 is shown
in greater detail in FIGS. 2 and 3. The embodiment
includes a generally U-shaped base member 14 of a
width sllghtly greater than the width of the belt with
which it is used and having a shaft or axle 17 mounted
between the side legs generally toward the forward
end, i.e., to the left in the figures. A generally U-shaped
clamp holder 15 is mounted to pivot on the axle and is
received within the base member 14. A spring 16 con-
_nected between the rearward end of the clamp holder
and a crosspiece 22 affixed to the base member 14 resil-
“iently urges the clamp holder about the axle in a direc-
tion which lifts the rearward end (the end to the right in
the drawings) and pushes the front end down. The
upper surface 14a of the base or web portion of the base
member 14 and opposed surfaces 15a of the clamp
holder 15 define a narrow gap through which the bélt
" passes, as is described in greater detail below in connec-
tion with FIGS. 4 through 7. The front end of the-clamp
| holder is rounded to provrde a curved nose portlon 156.

‘A clamp 19 is received in a recess 18 formed in the
base portion of the clamp-holder 15. The clamp 19 is
normally pulled up'to nest in the recess 18 by a spring 20
which leads from the clamp to the crosspiece 22. Gener-
‘ally ' matching wedge surfaces 194'and 15¢ on the clamp
19 and the clamp holder 15, respectively, at the forward
end of the recess 18 lie forwardly obliquely and trans-
versely of the holder 15. The downwardly facing sur-
face 21 of the clamp 19 is corrugated, promded with
teeth or otherwise treated effectively to grip and pre-
vent movement of the belt under an emergency condi-
tion, as described below. The- gripping siurface 21 is
-generally contiguous to the surfaces 15a of the clamp

* holder 15 but protrudes slightly below to ensure grrp- -

ping ofthe belt in operation. - -*

~ In the normal condition of the dewce (FIG 4) the
springs 16 and 20 lift the rearward portion of the clamp
- holder 15-and the clamp 19 upwardly clear of the sur-
face of the belt 6 which is trained through the gap be-
tween the base member and holder. Meanwhile, the belt
- lies génerally flat along thé surface 144 of the base mems-
 ber 14 by virtue of the tension of the retractor 5 and the
- guiding of the belt at the forward end-of:the device by
the nose portron 186 which is held down under the
forces of the springs 16 and 20. SRR

- ‘When an abrupt force, such as would usually occur in
- an emergency condition, is applied to the belt 6, the fact
- that the belt 6 leads obliquely atan angle away {rom the

* base member and wraps part way around the‘nose por-

tion 15b. of the clamp holder means that a force:1s ap-
plied to the clamp holder in a direction pivoting:it
- against the force of the springs 20 andi16 (sce FIG.:5).
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4
This, in turn, pushes the rearward end of the clamp
holdeér and the.tlamp 19 toward the belt, thus pushing
the clamp ‘against the ipper surface of the belt so that
the corrugations or other gripping elements of the grip-
ping surface 21 of the clamp engage the belt. A small

movement of the clamp forwardly. within the recess 13

of the holder (see FIG. 6) causes the wedglng surfaces
of the clamp and recess.to wedge the clamp into tight
gripping engagement w_rth the belt, as shown in FIG. 7.
The greater the force applied to the belt, the greater 1s
the wedging action exerted on the clamp 19 and the
greater the hold on the belt against berng pulled for-

ward.

When the abnormal tension apphed to the belt ceases
after the emergency condition is over, the rocking force
applied to the nose portion of the clamp holder 15 is
removed, and springs 16 and- 28 restore the clamp
holder andf'olamp to the initial state, i.e:, the condition
shown in FIG. 5, in which the clamp 19 is received in a
generally nestéd relation within‘the recess 18 and the
nose 15b of the clamp holder 15 is pivoted down. The

tetractor 5 assists in restoring the device to its normal

configuration by tending to retract the belt 6 and move
the olamp 19 rearwardly SO that 1t can retraot into the

I'EECESS

The above described embodiment of the invention is
1ntended to be merely exemplary, and numerous varia-
tions and modifications will be readily apparent to those
skilled in the art without departmg from the spirit and

scope of the invention: All such variations and modifi-

cations are 1ntended to be 1ncIuded within the scope of
the invention as defined in the appended clanns

I claim: ’
1. A dev1oe for preventlng a belt frorn being pulled
from an emergency locking retractor or the like com-

‘prising a clamp holder and a base. member having

closely spaced surfaces defining a narrow gap through

which the belt passes.and. from which the belt runs off
.forwardly at an ‘angle generally away from the base

member around a.forward nose portion. of the clamp

_holder, a clarnp received by the olarnp holder and hav-

ing a belt-gripping surface which is generally continu-
ous to but protrudes from said surface of the clamp

holder and defines part of the belt-reoewmg gap, gener-
‘ally matching wedge surfaces on the clamp holder and
clamp oriented forwardly obhquely and transversely to

the belt-receiving.gap and adapted selectively to wedge

the clamp into engagement with the belt upon abrupt

movement of the belt forwardly through the gap, means

Imountlng the clamp holder for pivotal movement about
.an axis transverse to the directipn. of movement of the
.belt spaced from the gap and intermediate of the for-

ward end. of said gap and.the.rearward end of the grip-

ping surface of the clamp, and :means resiliently urging
the.clamp and clamp holder about the pivot axis in a
direction tending to move the ngse portion of the clamp

holder.toward said surface of the base member and to

-hold the:clamp away from the belt, the resilient means

yielding to-a force exerted on-the nose portion of the
clamp holder-upon an abrupt forward:pull of the belt

.such that the.clamp -and clamp holder rotate about the
-pivot ‘axis.in.a direction which brings the clamp into

engagement with the belt, whereupon the clamp is

pulled forward and is wedged toward said surface of the

base’ and grips - the belt and the;belt IS looked against
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